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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 . 1 1 4, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on August 
29, 2007 has been entered. 

Response to Amendment 

2. In response to the amendment received August 29, 2007: 

a. Claims 1-22 are pending with claims 21-22 withdrawn from consideration 
as to a non-elected invention; 

b. To date only the abstract of DE 1 991 4680 has been considered in the 
absence of a full translation of this cited reference; 

c. The claim objection is withdrawn in light of the amendment to claims 1 and 
13; 

d. The prior art rejections of record are withdrawn. However noting the 
change in scope of claims 1 and 13, Koschany is reapplied under 35 U.S.C. 102 
since it is held to once again anticipate various claims. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-6, 8-11, 13-16 and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent No. 6,183,898 (Koschany). 

Koschany discloses a method of forming a functional porous layer including a 
functional material (catalyst) that is supported on a porous material. (gas diffusion layer). 
The method comprises: applying a plurality of solutions or dispersions containing the 
functional material (catalyst), the catalyst layer being applied in a plurality of steps at 
different concentrations onto the gas diffusion layer (see col. 5, II. 41-68). By applying 
the catalyst material which is applied in a plurality of steps at different concentrations, 
each mixture application will have an inherent difference in surface tension and thus 
control the permeation of the catalyst material in the depth direction of the porous layer 
in accordance with the particular concentration of each distinct application step (as 
applied to claim 1 ). 

Regarding the additional limitations of applying a supporter layer of either carbon 
or glass particles, the gas diffusion layer of Koschany comprises a carbon fiber 
nonwoven which is further coated with carbon particles (see example 1 ). Thereafter, 
the catalyst material layers are formed onto the carbon-coated carbon fiber nonwoven 
layer these carbon particles coated on the nonwoven prior to catalyst deposition are 
held to partially support the catalyst (functional material). 

The layer is subsequently dried thereby removing the solvents (col. 5, II. 35-41 as 
applied to claim 2). 
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By applying tlie various catalyst coatings having different concentrations, the 
content of the catalyst material varies in the depth direction of the gas diffusion layer 
(col. 5, II. 25-35 and II. 55-65 as applied to claim 3). 

The solutions/dispersions are applied to the porous gas diffusion layer (GDL) 
containing the catalyst material to impregnate the solution/dispersion containing the 
catalyst material in the gas diffusion layer and this step is repeated for each 
solution/dispersion of a given concentration to provide a graded catalyst layer in the 
depth direction of the gas diffusion layer (as discussed above and as discussed in col. 5 
of Koschany applied to claim 4). 

Each solution has a different concentration of catalyst material (col. 5, II. 55-65 as 

applied to claim 5). 

The method of Koschany includes applying a first solution/dispersion containing 
catalyst material to the gas diffusion layer to impregnate the GDL with the first 
solution/dispersion and then applying at least a second solution/dispersion containing 
the catalyst material to impregnate the solution/dispersion in the GDL. The amount of 
catalyst material decreases with increasing distance from the surface of the support 
material (col. 5, II. 55-65). Thus there is a higher concentration of catalyst at the surface 
of the GDL. In order to achieve this gradient, the concentration and surface tension of 
the second solution must be greater than that of the previous applied solutions in order 
to increase the amount of catalyst for each successive application as each additional 
application draws nearer to the surface of the GDL itself (as applied to claim 6). 
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The functional porous layer comprises carbon (see Examples and col. 2, II. 35-55 
as applied to claim 8). 

The catalyst material includes various carbon-supported noble metals (col. 7, II. 
55-65 and Example 1 as applied to claims 9 and 10). 

The catalyzed-GDLs described above are incorporated into the electrodes of a 
polymer electrolyte fuel cell v\/herein the fuel cell includes reaction layers and current 
collectors for each of the anode and cathode with each electrode reaction layer being 
those described above (see also col. 6, II. 29-54). These electrodes are separated by 
an electrolyte membrane (see Examples as applied to claim 1 1 ). 

Koschany discloses a method of forming a functional porous layer including a 
functional material (catalyst) that is supported on a porous material (gas diffusion layer). 
The method comprises: applying a plurality of solutions or dispersions containing the 
functional material (catalyst), the catalyst layer being applied in a plurality of steps at 
different concentrations onto the gas diffusion layer (see col. 5, II. 41-68). By applying 
the catalyst material which is applied in a plurality of steps at different concentrations, 
each mixture application will have an inherent difference in surface tension and thus 
control the permeation of the catalyst material in the depth direction of the porous layer 
in accordance with the particular concentration of each distinct application step. The 
catalyzed-GDLs described above are incorporated into the electrodes of a polymer 
electrolyte fuel cell wherein the fuel cell includes reaction layers and current collectors 
for each of the anode and cathode with each electrode reaction layer being those 
described above (see also col. 6, II. 29-54). These electrodes are separated by an 
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electrolyte membrane (see Examples as applied to claim 13). The layer is subsequently 
dried thereby removing the solvents (col. 5, II. 35-41 as applied to claim 13). The 
porous layer comprises carbonaceous particles (see paragraph bridging columns 2 and 
3 as applied to claim 1 3) 

The reaction layers comprise a catalyst supported on the carbonaceous particles 
(See Example 1) and the content of the reaction layer material is varied in the depth 
direction of the GDL (col. 5, II. 25-65 as applied to claim 14). 

The solutions/dispersions are applied to the porous gas diffusion layer (GDL) 
containing the catalyst material to impregnate the solution/dispersion containing the 
catalyst material in the gas diffusion layer and this step is repeated for each 
solution/dispersion of a given concentration to provide a graded catalyst layer in the 
depth direction of the gas diffusion layer (as discussed above and as discussed in col. 5 
of Koschany applied to claim 15). 

The method of Koschany includes applying a first solution/dispersion containing 
catalyst material to the gas diffusion layer to impregnate the GDL with the first 
solution/dispersion and then applying at least a second solution/dispersion containing 
the catalyst material to Impregnate the solution/dispersion in the GDL. The amount of 
catalyst material decreases with increasing distance from the surface of the support 
material (col. 5, II. 55-65). Thus there is a higher concentration of catalyst at the surface 
of the GDL. In order to achieve this gradient, the concentration and surface tension of 
the second solution must be greater than that of the previous applied solutions in order 
to increase the amount of catalyst for each successive application as each additional 
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application draws nearer to the surface of the GDL itself (as applied to claims 16 and 
20). 

The porous layer comprises carbonaceous particles (see paragraph bridging 
columns 2 and 3) as applied to claim 1 ) which are applied to a current collector (col. 6, 
II. 29-53 as. applied to claim 18). 

Response to Arguments 
4. Applicant's have been considered but are moot in view of the new ground(s) of 
rejection. 

Applicant's arguments filed June 5, 2007 have been fully considered but they are 
not persuasive. 

Applicant now argues that none of the prior art of record teaches of applying 
carbon or glass particles as a supporter layer. 
The examiner disagrees. 

Regarding the additional limitations of applying a supporter layer of either carbon 
or glass particles, the gas diffusion layer of Koschany comprises a carbon fiber 
nonwoven which is further coated with carbon particles (see example 1). Thereafter, 
the catalyst material layers are formed onto the carbon-coated carbon fiber nonwoven 
layer these carbon particles coated on the nonwoven prior to catalyst deposition are 
held to partially support the catalyst (functional material). 

Thus Koschany is held to teach of applying a first layer of carbon particles onto 
the carbon fiber nonwoven and will at least partially support the catalyst material 
deposited thereafter. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1 2 and 1 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Koschany in view of either U.S. Patent No. 6,153,323 (Colbow) or U.S. Patent No. 
6,753,108 (Hampden-Smith) and either U.S. Patent Application Publication No. 
2003/0100824 (Warren) or U.S. Patent Application Publication No. 2003/0143444 (Liu). 
The teachings of Koschany have been discussed above and are incorporated 

herein. 

The difference between claims 12 and 19 and Koschany is that Koschany does 
not teach of forming the material with a discharger. 

Various coating techniques for applying catalyst layers are known in the art 
including using ink-jet coating devices (i.e. a discharger). Such methods and systems 
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generally disclosed in Colbow (col. 5, II. 45-50) or Hampden-Smith (paragraph bridging 
columns 39 and 40). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Koschany by depositing the 
catalyst material using a discharger such as an ink-jet coating device since such 
methods are known techniques for applying catalyst compositions to fuel cell electrodes 
and provide controlled amounts of a desired coating to a given substrate. 
As to the particular types of dischargers being either a thermal discharger or piezo 
discharger: 

First, as discussed above it is well known in the art to use ink-jet discharge 
devices to fabricate catalyst compositions in electrochemical cell devices as shown by 
each of Colbow and Hampden-Smith. 

Second there is no apparent criticality for using a particular species of discharge 
device as evident from the disclosure of the specification. Notably, paragraph 69 on 
page 14 clearly teaches that any ink-jet type discharger can be used in the process of 
the instant invention and therefore absent criticality of the particular claimed ink-jet 
dischargers in comparison to all ink-jet dischargers, the selection of any ink-jet 
discharger would have been an obvious and equivalent alternative for depositing the 
catalyst layers. 

Warren teaches that thermal dischargers are known for depositing materials onto 
a substrate (paragraph 323). Liu teaches of the preference to use thermal ink-jet 
dischargers to deposit catalyst materials in a fuel cell (paragraph 42). 
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Thus the concept of using any number of specific ink-jet dischargers would have 
l^een reasonably and readily apparent to one of ordinary skill in the art as a means for 
depositing catalyst fluids onto an electrode substrate. Therefore it would have been 
obvious to one of ordinary skill in the art at the time the claimed invention was made to 
modify the teachings of Koschany in view of the Colbow or Hampden-Smith by further 
selecting the ink-jet coating device to be any known species, including thermal and 
piezo ink-jet dischargers as taught by Warren or Liu since it would have provided a 
recognized depositing system and method for forming catalyst layers in a fuel cell 
device and since there is no apparent criticality for the use of the claimed particular ink- 
jet discharge device relative to the remaining known ink-jet discharge devices. 
6. Claims 7 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koschany in view of Colbow or Hampden-Smith and either Warren or Liu as applied to 
claims 1 and 13 above and further in view of U.S. Patent No. 6,542,736 (Sompalli). 

The difference between claims 7 and 17 and Koschany is that Koschany does 
not teach of forming the different solutions/dispersions using different solvents, however 
the full disclosure of Koschany is held to reasonably suggest such. 

Koschany teaches of varying the amount of catalyst material in the GDL by 
applying successive catalyst coatings to the GDL wherein the different coatings have 
different catalyst concentrations. This results in a catalyst gradient formed in the GDL 
with the greatest catalyst concentration being disposed on the outer surface of the GDL 
which faces and is in direct contact with the electrolyte membrane (discussed above). 
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Koschany further recognized that the surface tension of the solutions/dispersions 
can be adjusted by incorporating additives or detergents into the solution (see col. 3. II. 
8-26). 

Sompalli recognized that varying solvent concentrations and solvent materials 
impacts the degree which a solution will impregnate a porous GDL (see col. 9, II. 15-45). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Koschany in view of 
Sompalli by varying the composition of the solvent for the various applied coatings and 
in particular to add detergents to the solvent for the first applied coatings to regulate the 
amount of impregnation for each applied catalyst. coating and thus maintain the desired 
gradient catalyst coating to a given GDL. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Commonly owned U.S. Patent Application Publication No. 
2004/0213902 (Ajiki) discloses a similar method for manufacturing a fuel cell but does 
not teach of the claimed surface tension limitations. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gregg Cantelmo whose telephone number is 571-272- 
1283. The examiner can normally be reached on Monday to Thursday, 8:30-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned Is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 671-272-1000. 




November 8, 2007 



Gregg Cantelmo 
Primary Examiner 
Art Unit 1795 
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